Many new results on heavy-light decay constants and masses have been obtaining recently thanks to advanced experimental techniques and searches. These experiments have learned a lot from states made of both light and heavy quarks. In the present work, the decay constants and masses of heavy-light mesons have been evaluated using QCD sum rules method. We compare obtained results of scalar and axial-vector mesons decay constants and masses with the predictions of the other approaches and experiments.
Introduction
Reliable estimates of heavy-light meson decay constants are of particular theoretical and experimental importance, since they appear in many processes from which fundamental quantities can be extracted. They provide a precise determination of the overlap of the wave functions of the heavy and light quarks within the meson. It is represented by a single decay constant for each meson species. This direct approach, however, meets several difficulties. First of all, decay constant f D and f B can in principle be extracted from decays of charged D and B mesons, respectively. The corresponding decay width, namely decay probability of decay is This width is seen to be quite small due to the smallness of the CKM factor |V ub |, |V cs | and helicity suppression factor of m 2 l . The total decay width of D and B meson is related to its mean life τ which plays a crucial role in the extraction from experimental data of CabibboKobayashi-Maskawa (CKM) matrix elements, quark mixing and CP violation parameters as well as outstanding opportunities for investigating new physics. To determine these hadronic parameters precisely, many experimental attempts has been made such as BaBar, CLEO and BELLE Collaborations 1-3.
In this paper, we calculate decay constants and masses of heavy-light scalar mesons with quantum numbers J P = 0 + and axial-vector mesons with the quantum numbers J P = 1 + , within the framework of the two-point QCD sum rules. In the literature there has been various nonperturbative approaches such as Instanton models, Lattice simulation of QCD, Nambu-jona-lasinio model (NJL), Heavy quark effective theory (HQET), Relativistic quark models, Chiral perturbation theory, Green function approach, Vector meson dominance model, etc. Among them QCD sum rules (QCDSR) has become very powerful and informative tool in hadron phenomenology in the nonperturbative region.
The rest of the paper is organized as follows. In Section II, we obtain the QCD sum rules for scalar and axial-vector meson decay constants and masses. In Section III, we present our numerical results and comparison with lattice theory, experiment and the other methods. 
Sum Rules for the Decay Constants and Masses of the Scalar and Axial-Vector Mesons
where T is the time ordered product, q is the four-momentum and
is a possible quark current describing the scalar mesons and axial-vector mesons state, respectively. Correlation function can be evaluated in two ways:
• In the QCD or theoretical side written in terms of quark degrees of freedom, the correlators are evaluated using the Wilson Operator Product Expansion. The OPE in QCD is a double expansion: a perturbative expansion in powers of the strong coupling α s and an expansion in powers of the Borel parameter in terms of condensates of increasing dimension.
• The phenomenological representation or physical side written in terms of hadronic degrees of freedom of the sum rule is responsible for the introduction of the decay constants and masses.
First, let us start to compute the physical side. According to the basic assumption of quarkhadron duality in the QCD sum rules approach 4, we can insert a complete series of intermediate states with the same quantum numbers as the current operators j S (x), j µ AV (x) into the correlation functions Π S (q) and Π µν AV (q) and obtain the hadronic representation.
here the ε µ is the polarization vector. Decay constants are defined by the matrix elements of currents between the meson states and the vacuum. Therefore, in order to calculate them, one has to find a way to evaluate hadronic matrix elements. We have employed the standard definitions of the decay constants f S and f AV ,
The correlation function for heavy-light scalar mesons can be expanded in terms of OPE at large negative value of q 2 :
The correlation function of axial-vector mesons Π µν Phy(AV ) (q) can be decomposed as follows:
where the dots denote higher resonance contributions that will be parameterized, as usual, through the introduction of the continuum threshold parameter s 0 . Secondly, in QCD side, the correlation function is calculated in deep Euclidean region,
QCD via OPE where the short or perturbative and long distance or non-perturbative effects are separated, i.e., The short distance contribution (i.e. bare loop diagram in fig. (1) part (a) ) is computed using the perturbation theory, whereas the long distance contributions (diagrams shown in fig. (1) part (b),(c),(d),(e)and (f)) are represented in terms of the vacuum expectation values of the operators having different mass dimensions. We can write the perturbative part in terms of a dispersion integral, 
where m 1 and m 2 are the masses of the upper and lower quarks of the loop, respectively and N c = 3 is the number of color. Applying Borel transformation, all subtraction terms vanish and the resulting sum rule transforms into a simple relation for decay constant and mass:
where B represent Borel transformation. The expression for BΠ nonpert is quite lengthy and here we do not represent its explicit form for both scalar and axial-vector mesons.
Since m quark ≤ Λ QCD , we treat u, d and s quark as light quarks. Both charm and bottom quarks can be regarded as heavy quarks. While for the heavy quarks only the interactions with the vacuum gluons are important, in the case of light quarks, quark condensates are dominant 5. Up to dimension five, all the diagrams contributing to the correlation function are shown in Fig. 1 :
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Numerical Analysis
In this section, we present the numerical analysis of the sum rules. We used numerical values in our calculations as shown in Table 1 and choose the continuum threshold as (m Hadron + 0.3) 2 ≤ s 0 ≤ (m Hadron + 0.7) 2 . The threshold parameter s 0 which, in general, has to be fitted, is expected to be close to the mass squared of the first excited state of scalar and axial-vector mesons. The sum rules contain also two auxiliary parameters; the continuum threshold s 0 and Borel mass parameter M 2 , therefore, the physical quantities should be independent of these parameters. Hence, we search for the regions where the physical quantities are approximately independent on these parameters. The sum rules (Eq.2.15 -Eq.2.16) are not applicable at too small M 2 because the missing terms with higher-dimensional condensates and also the short-distance nonperturbative effects, all proportional to large powers of 1/M 2 , may become too important to be neglected. At too large M 2 the quark-hadron duality approximation cannot be trusted. Therefore, one also has to choose an upper limit on M 2 5-6 for the heavy-light scalar mesons most suitable range of Borel parameter is obtained as 4GeV 2 < M 2 < 10 GeV 2 , for the heavy-light axial-vector mesons 5GeV 2 < M 2 < 25 GeV 2 , where the sensitivity to the duality approximation is low. From figures 2, 3, 4 and 5, we extract the values for the masses and decay constants as presented in Tables 2,  3 , 4 and 5. The errors in these Tables come from variations of the continuum threshold, Borel mass parameter and other input parameters. Tables 2, 3, 4 and 5 also includes a comparison of the decay constants and masses of the scalar and axial-vector mesons. Our results on masses are in good agreement with experimental data as well as predictions of other approaches. However our predictions on decay constants differ considerably from the other approaches predictions especially for axial-vector mesons. Our results for decay constants can be checked in future experiments.
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